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Data Center Based on CO, Heat Pump
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Abstract : [ Introduction | With the progress of digital economy, the "scale" and "hashrate" of data centers are constantly expanding,
and the "energy consumption" and "operation cost" of data centers will also be constantly rising. In order to realize the effective
utilization of waste heat in the data center and realize the linkage optimization of energy efficiency of the data center, this paper
constructs a production-consumption type data center energy system based on CO, heat pump. [ Method ] The system took the data
center as the producer and consumer, consumed electricity for refrigeration and recycles the heat generation for residential heating.
The energy system of production-consumption data center adopted three methods: direct air cooling, direct expansion of buried pipe
cooling and terminal cooling of building heating to realize data center cooling. Natural cooling was utilized to the maximum extent to
reduce power consumption of the system. Choosing the circulating working medium of the heat pump system for CO, waste heat
recovery can improve the compactness and environmental friendliness of the system. [ Result] The system can effectively reduce the
cooling load, and then reduce the refrigeration power consumption when the average occupancy rate is low. When the average
occupancy rate is 0. 6, the system can reduce the annual cooling load by 108 MWh, save 167 MWh of power consumption, provide

heating for the building by 290 MWh, and obtain an annual income of 42, 300 yuan. [ Conclusion ] The system can recycle waste
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heat of data center for building heating and realize effective utilization of waste heat of data center in off-heating period. The

coordination between waste heat of data center and building heat load is realized by ground source heat pump system, which provides

reference for energy efficiency linkage optimization of production-consumption data center.

Key words: data center; prosumer; energy consumption; CO,; ground source heat pump
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Fig. 1 System diagram
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Tab. 1 Operating conditions and equipment for each mode
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Tab. 2 Mode 2 operation parameters

o7 HLEC J£J1/MPa Fe/ (kI -kg™)
1 12. 00 4.73 420. 63
2 63.59 9. 00 450. 90
3 30. 00 9. 00 276.32
4 12. 00 4.73 276. 32
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Tab. 3 Mode 3 operation parameters

i REE/C JE J1/MPa Sl (kT -kg™)
1 12. 00 4.73 420. 63
2 63.59 10. 00 456. 37
3 40. 00 10. 00 313. 04
4 12. 00 4.73 313. 04

E5 HuiRHARER P-HE
Fig. 5 Ground source heat pump heating P-H diagram
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Tab. 4 Ground source heat pump heating operation parameters

VA /T J£F1/MPa Y E/ (K kg™)
1 5. 00 3.97 427. 48
2 82.25 10. 00 474. 96
3 40. 00 10. 00 313. 04
4 5. 00 3.97 313. 04
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